INTRODUCTION
We recently used the alkylating reagent [3H]PrBCM, which specifically labels muscarinic receptors (Birdsall et al., 1979; Venter, 1983; Peterson et al., 1984) , to probe their molecular structure in intact acini prepared by collagenase digestion of rat pancreas and lacrimal and parotid glands (Hootman et al., 1985) . We found that the apparent Mr of the receptor varied considerably. In rat pancreatic acini, a protein of apparent Mr 118000 was labelled, whereas labelling of parotid and lacrimal acini gave estimates of receptor Mr of 105000 and 87000 respectively. The presence of the reducing agent fimercaptoethanol during detergent solubilization of acini had no effect on the apparent Mr of the labelled proteins. When labelling was carried out in the presence of an excess of the competing antagonists atropine, QNB or scopolamine, alkylation by [3H]PrBCM was blocked, demonstrating that the labelled proteins did in fact represent muscarinic receptors. Besides these primary labelled species, proteins of lower apparent Mr also were labelled. For all these tissues, a secondary peak of radioactivity usually was observed on gels at an Mr approx. 30000-35000 lower than the first. When dispersed acinar cells rather than acini were prepared from each of the three tissues by a procedure that involved digestion with a mixture of crude collagenase, hyaluronidase and a-chymotrypsin, and then labelled with [3H]PrBCM, virtually all radioactivity was shifted into these secondary peaks and labelling of the primary peaks was abolished. Treatment of acini with achymotrypsin alone after [3H]PrBCM labelling similarly shifted all label into these secondary peaks. The smaller receptor form thus appeared to be a fragment of the intact receptor. In a few experiments during these studies we also found that exposure of acinar cells to papain had an even more marked effect on the Mr (Hootman et al., 1983) . After isolation, acinar cells were suspended in HR, which contained 118 mM-NaCl, 4.7 mM-KCl, 1.0 mM-Na2HPO4, 1.1 mM-MgCl2, 0.5 mM-CaCl2, 5.5 mM-D-glucose, 10 mM-Hepes (sodium salt) and 2.0 mM-L-glutamine. This medium was supplemented with minimal Eagle's medium amino acids and adjusted to pH 7.4 with NaOH. (Bradford, 1976) with bovine serum albumin as standard. Mr standards (Bio-Rad SDS PAGE HIGH) were run simultaneously. After electrophoresis, strips containing Mr standards were sliced from gels and stained with 0.500 (w/v) Coomassie Blue in 50% (w/v) trichloroacetic acid. The remainder of the gel was cut into 3 mm slices (approx. 40/gel) and extracted for 24 h in a cocktail consisting of 1.0 ml of Protosol and 10 ml of Omnifluor before counting for radioactivity in a Packard Tri-Carb liquid-scintillation spectrometer.
To assess the effects of papain digestion on muscarinic receptors, acinar cells, after labelling with [3H]PrBCM, were rinsed as described above to remove unbound ligand and resuspended in 10 ml of HR with or without 1.0 mg of papain/ml. Cells were incubated for 60 min at 37°C and then pelleted, resuspended in 0.7 ml of HR, and solubilized and electrophoresed.
Effects of papain digestion on binding of I3HIQNB and carbachol Acinar-cell suspensions were prepared and incubated for60 minat37°Cin 10 mlofHRwithorwithout 1.0 mg of papain/ml. Cells were then pelleted and resuspended in HR to a concentration of 2 x 105/ml. For saturation binding studies, 5.0 ml volumes of this suspension were incubated for 120 min at 37°C with concentrations of [3H]QNB from 10 to 300 pM. Duplicate suspensions that also contained 10 /tM-atropine were incubated in parallel at each QNB concentration for assessment of non-specific binding. At 120 min, acinar cells were collected on GF/A glass-fibre filters, rinsed with 3 x 5.0 ml of ice-cold 0.9 00 NaCl, and extracted and counted for radioactivity as above. Carbachol-inhibition experiments were carried out by incubating 5.0 ml volumes of acinar-cell suspension with 100 pM-[3H]QNB and concentrations of carbachol from 0.1 ,UM to 5.0 mm for 120 min at 37°C before filtering, rinsing and counting for radioactivity as above. Scatchard analyses of saturation binding curves and fitting of curves for carbachol inhibition of [3H]QNB binding were carried out with computer programs as described previously by Sankaran et al. (1982) .
Effect of papain digestion on amylase secretion
Acinar cells were prepared and incubated as above in HR with or without papain, pelleted, and resuspended in HR. Amylase release in response to different concentrations ofcarbachol was determined as described previously by Williams et al. (1978) , but with Procion Yellow-starch (Jung, 1980) (Fig. 1 ). This labelled peak was abolished when cells were preincubated with 1 /sM-QNB or -scopolamine (results not shown). The position of this peak on gels was virtually identical with that of the secondary peak seen on gels of[3H]PrBCM-labelled pancreatic acini (Hootman et al., 1985) , although there was no evidence of the peak at Mr 120000. When singly dispersed acinar cells were incubated for 60 min at 37°C in HR containing 1 mg of papain/ml (24 units/mg) after labelling with [3H]PrBCM, the labelled peak on gels was shifted to a position corresponding to an Mr of46100 + 3 100 (Fig. 1) . Lower concentrations of papain also were tested, but gave an incomplete shift of Mr of the labelled peak. This peak on gels of papain-digested acinar cells was characteristically quite broad and somewhat flattened compared with that seen with undigested controls, indicating some variability in the site(s) of proteolytic attack on the receptor by papain. Although not shown here, when pancreatic acini rather than single acinar cells were digested with papain after [3H]PrBCM labelling, some muscarinic receptors were decreased to Mr 40000-50000, although a substantial amount of radioactivity remained in the two higher-Mr peaks. This may reflect the inaccessibility of receptors to papain owing to the close apposition of basolateral plasma membranes in adjacent acinar cells in the intact acinus. By contrast, the entire cell surface is Effect of papain digestion on I3HIQNB and carbachol binding to muscarinic receptors From polyacrylamide gels of [3H]PrBCM-labelled acinar cells, papain appeared to decrease the apparent Mr of muscarinic receptors without decreasing the total amount of bound ligand. To quantify receptor numbers accurately, we incubated dispersed pancreatic acinar cells with papain as before and carried out saturation binding studies with [3H]QNB, which previously has been used to characterize muscarinic receptors in pancreas and other exocrine glands (Ludford & Talamo, 1980; Putney & Van De Walle, 1980; Larose et al., 1981) . Scatchard analyses of these data (Fig. 2) We also assessed effects of papain digestion on the affinity of pancreatic-acinar-cell muscarinic receptors for the cholinergic agonist carbachol. Treated and control cells were incubated in HR with 100 pM-[3H]QNB and concentrations of carbachol of 0.1 UM-5.0 mm, with the results shown in Fig. 3 . Papain treatment did not cause any noticeable difference in position of the carbachol competition curve. When the curves in Fig. 3 were fitted by an iterative computer program (Sankaran et al., 1982) , they each corresponded most closely to a two-site model. (Fig. 4) 102000-105000. A subsidiary peak is also invariably observed at Mr 75000-80000 (Hootman et al., 1985) . In the present studies, when dispersed acinar cells were prepared instead, the peak of greater Mr was not observed, and binding was entirely to a smaller receptor fragment, of Mr 79800 + 1300 (Fig. 5) . As with suspensions of pancreatic acinar cells, papain treatment decreased by about 40000 the apparent Mr of muscarinic receptors (to 39400 + 1 300) and broadened the peak seen on gels. In [3H]QNB-carbachol competition experiments, papain also failed to shift the competition curve appreciably (Fig. 6) (Fig. 4) 
